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Uanofiactfite of Sh&pdd Aiftiotes ftota iPoIyviiiyl Aleohols. 



We, CqNSOBTICM ELEElfiO- 

CHE&nscHE iNDUStBis G.M.B.H., a Body 
Corporate organised accordiis^ to the la^ws 
of Grerxaany, at 20, Zielstattstarasse, 
5 Munich, Grermany, do hereby declare the 
nature of this invention and in what 
manner the same is to S>e performed, to 
be particularly descnbed and ascertaihed 
in and by the following statement: — 

10 This invention is an improvement in or 
modification of that described in Speci- 
iication No. 886,161. In that specifica- 
tion and in Specification No. 393,505 it 
has been s^own that thxeads, oords, 

15 ribbons, tubes and the Uke made ftcsn 
polv'vanyl alcohol are distinguished by the 
property that they can be tolerated by the 
body without reaction and, in particular, 
that when used for surgical sutures they do 

20 not cause suppuration or give rise to the 
formation of fistule. 

Although ability to be resorbed is not 
desired or necessary in all cases, for 
instance in a substitute for silk for 

25 surgical purposes, it is nevertheless of 
great importance that one should be in 
n position to impart by suitable additions 
to polyvinyl alcohols which are resorbed 
not at all or only insufficiently a capacity 

30 for being resorbed which can be graded 
as desired by suitable selection of the 
magnitude of the addition. . . In ~ Speci* 
ficalaons Nos. 385,161 (as open to inspect 
tion under Section 91 of the Acts) and 

35 303,505 we have shown that the result can 
be attained by an addition of, anoong 
other substances, borax. 

The possibility of increasing by suit- 
able additions the capacity for being 

4f> resoibed of poly\nnyl alcohols which are re- 
«orbed with difficulty, aheady expressed in 
Specification No. 393,505, is considerably 
extended in its application by the present 
invention. It has now been found that 

45 additions of electrolytes other than borax 
are effective in increasing the capacity for 
being resoibed. Among the large number 
of ad ditions which come into question 

{I — 



some ^ill now be mentioned. Por 
example, organic adds such as oxalic add, 50 
malic add or lactic acid are acti\'e, and 
especially those acids which ore substi- 
tuted by negative or positi^ve radicals. 
Thus sulpho-aalicylic acid, benzene-sul- 
phonic acid, toluene-sulphonic acid, tri- 55 
chkracetio acid, glycocol and asparaginic 
acid are very active. Phenyl-hydrazine 
hydboddoride is also very active. In- 
organic dedrolytes (other than borax) 
such as nickel nitrate, potassium bi- 60 
clu-omate and others also improve the 
capacity for being resorbed. 

Abdications of polyvinyl alcohol which 
aare not resorbed or are resorbed in- 
sufficiently can be (rendered more easily 65 
resorbable by the incorporation of para- 
toluene BUlphonic add, benzene-sulphonic 
acid, sulpho-salicylic acid, trichloracetic 
add or phenyl-hydra2dne hydrochloride. 
In general an addition amounting to a 70 
few per cents, for example 6 — 10 per cen.t, 
is sufficient. The capacity for being 
resorbed can be graded as required by the 
magnitude of the addition. If the 
capacity for being resorbed is too great. 75 
the quantity of the addition is dimrnished 
and vice versa. The substances which 
promote resorbtion, as well as the further 
additions hereinafter to be I'eferred to, 
con be added under suitable circumstances 80 
to the parent material, serving for the 
production of the polyvinyl alcohol. For 
example, if threads of polyvinyl alcohol 
are to be made by spinning a solution of 
an ester or acetal and subsequently 85 
saponifying the threads thus obtained, the 
additional substances may if required be 
incorporated in the solution which is to 
be spun. 

In case of necessity the strength of 90 
the tlweads and the like from polyvinyl 
alcohol can ako be suitably increased. 
This object may be attained. for 
example, by the addition of auitablc 
electrolytes, among which there may be 95 
named particularly sulphocyano com- 
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pounds, such as potassium sulphocyanide 
or ammoiuuni sulphocyanide. An addi- 
tion of borax or of a sugar, sooh as cane 
sx]gar, also produces a very considerable 

5 increase in strength. In this case also 
additions of about 5 — 10 per cent, sufiBcse, 
but obviously the quantity can he varied 
according to* requirements and to the 
desired result. 

10 There also comes into consideration the 
addition of substances halving a 
bactericidal action. Any bactericidal 
substance which is compalsble 'with the 
polyvinyl alcohol is suitable. 'From the 

15 large nun^ber of bactericidal substances 
of various groups these may be mentioned 
by way of example esters of aromatic 
acids, such as propyl benzoate, also salts, 
compoimds or sols of metals such as ai]>ver, 

20 mercury, bismuth, arsenic and others. 
•Sulphur compounds and other substances 
having a bactericidal action also come 
into consideration. 

Eor example, toeads of polyvinyl 

25 alcohol acquke strong bactericidal piroper- 
ties when there is incorporated in them 
propyl benzoate or mercviric chloride. 
Even small quantities of these additions 
generally suffice, depending on their 

80 bactericidal action. 

The formed articles in accordance with 
the invention aire mainly of importance 
in the sphere of surgery. However, the 
possibility of producing them witfi a 

85 desired capacity for (being resozbed and 
with desired therapeutically active addi- 
tions aibo renders them useful, in the form 
of capsules, pills, plugs and ihe like, for 
other medicinal purposes. The products 

40 are of course . also applicable in other 
spheres. Por example, threads of tliis 
Mnd come into question in the production 
of hygrometers; fabrics made from the 
thread Are useful lor the production of 

45 special dothuig, and so on. Depending 
on the purpose for which the products are 
to be used, IQie addition of a hydrophobe 
substance, a softening agent, a fiUer, a 
dyestuff or the Hke may be of advantage. 

50 Having, now partictdarly described and 
ascertained tbe nature of our said iaven- 
tion and in what roamier the same is to 



ibe pertotned, we declare that wha&we 
claim is: — 

L . Threads, coords, ril^xms, tsfbes and 56 
the like applicable especially £ar medicinal - - 
purposes and principally for sutures in 
suzgery, for example, as substitutes for 
cat^t, silk, twine, horse-hair and the 
like, consisting of a polyvinyl alcohol or 60 
•a mixture or combination of different 
polyvinyl alcohols with another car with 
other substances, containing as an addi- 
tion which promotes resorbtion at least 
one organic otr inorganic electrolyte other 65 
th^ borax, especi^y oxalic acid, malic 
add, lactic acid and acids wMck are sub- 
stituted by negative or posildve radicals, 
phenyl hydrazine hydrochloride, nickel 
nitrate and salts woridng ' in a similar 70 
manner. 

2. Threads, cords, r^>bons, tubes and 
the like as defined in Claim 1, containing 
an aromafdc sulphonic acid. 

S. Threads, coirds, ribbons, tubes and 75 
the like as defined in Claim 1 or Claim % 
containing a substance which ixicreases' 
their strength, substantially as described. 

4. Threads, cords, rit^ons, tubes and 
the like as defined in Claim 1, 2 or 8, 80 
containing a substance having a bacteri- 
cidal or therapeutic action. 

5. Plugs, pills, capsules and the like 
consisting of a polyvinyl alcohol or a 
mixture or combination of different poly- 85 
vinyl alcohols with one another or with 
other substances, containing as an addi- 
tion which promotes resorbtion at least 
one organic or inorganic electrolyte other 
than borax, especi^y oxalic acid, malic 00 
acid, lactic acid and acids which are sub- 
stituted by negative or positive radicals, 
phenyl hydrazine hydrochloride, nickel 
nilsrate and salts working in a similar 
manner, and containing or enclosing a 95 
therapeutically active substance. 

C. Plugs, pills, capsules and the Hke as 
defined in Claim 5, containing a suibstance 
referred iis>, in Claim 2, 3 or 4. 
..Dated this-8th day of Jime, 1984. 
ABEL&IMRAY, 
Agents for tiie Applicants, 
80, Southampton Buildings, London, 
W.C.2. 



Abiflgdoa : Printed tot His \liijeiity*B St itionery OSioe, by Bun^ & buu. 

tWt. 8023—50/12/1936. 



